In 1980, corn was harvested from six 15-ft rows in each of 67 fields in Georgia for aflatoxin analysis. Every sixth ear from each field was placed in a sample bag to be dried the day of collection. The rest of the corn was husked and shipped to Peoria in cardboard boxes. When undried ear samples arrived in Peoria, each sample was randomly separated into 5 equivalent subsamples. One set of 67 subsamples was shelled and dried as soon as possible to avoid further aflatoxin formation. Two other sets of 67 subsamples were stored 3 and 6 weeks before shelling and drying. The remaining 2 sets of ear samples were placed in plastic bags with 5% Monoprop (1 part propionic acid plus 1 part versite) and stored 3 and 6 weeks before shelling and drying. The samples dried in Georgia before shipping had an average total aflatoxin level of 217 ng/ g. Samples shelled and dried immediately after arrival had an average level of 202 ng/g. Samples shelled and dried after 3 and 6 weeks of storage had average total aflatoxin levels of 417 and 387 ng/ g, respectively. Samples stored 3 and 6 weeks in the presence of 5% Monoprop (2.5% propionic acid) had average total aflatoxin levels of 120 and 157 ng/ g, respectively.
An Ad Hoc Work Group was organized in 1979 under the auspices of the U.s. Department of Agriculture to examine and summarize current knowledge regarding mycotoxin surveys, sampling techniques, conditions conducive to postcollection production of mycotoxins in grain samples, and analytical methods for mycotoxin analysis (1) . The emphasis of the study was on corn suspected of containing aflatoxin. One report indicated an increase in aflatoxin concentration of approximately lO-fold (from 200 to 2300 ng / g) in a 3-day period when a field-harvested corn sample was stored at high moisture. The Ad Hoc Work Group~therefore, recom- mended that corn samples be dried as soon as pOSSible after collection to moisture levels of 13-13.5% or cooled rapidly to DoC to prevent mold growth and metabolite formation.
To determine the validity of this recommendation, freshly harvested dent corn was collected at maturity from 57 fields in Georgia in the crop year 1979 (2). The husked corn was randomly separated into 2 sets of 57 matched samples. One set was dried the day of collection in Georgia; the other set was shipped to Peoria before drying. The latter set was shelled and dried as soon as possible after arrival in Peoria to prevent further toxin formation. Of the 57 samples dried in Georgia, total aflatoxin levels were less than 20 ng/g in 82%; the average total aflatoxin level in all samples was 36 ng/g. In the matching 57 samples dried in Peoria after shipment, total aflatoxin levels were below 20 ng/g in 70% of the samples; the average aflatoxin levels in all samples that had been dried later was 78 ng/g. These results indicated that aflatoxin did form during shipment of the 1979 freshly harvested corn from Georgia.
We are now reporting the results of a study on freshly harvested 1980 corn samples from Georgia in which we attempted to prevent mold growth and aflatoxin formation by use of Monoprop. Monoprop is a mixture of 1 part propionic acid plus 1 part versite. Versite, a horticultural vermiculite, serves as an inert support facilitating the handling of propionic acid in the field or laboratory.
METHOD

Sample Collection and Handling
Six 15-ft rows of 1980 mature dent corn were harvested from each of 67 fields in the coastal plain region of Georgia from July 22 to September 16, 1980. One set of samples consisted of every sixth ear of husked corn and was placed the day of collection in an oven· at 60°C. Drying took 72 h, after which the sample was shipped to NRRC in Peoria to be shelled, prepared for analysis, and analyzed for aflatoxins. The re-maining husked ears of corn which had not been dried were placed in corrugated cardboard boxes packed with newspapers for shipment to NRRC. Samples were in transit an average of 7 days. The average temperature to be expected in the areas through which the samples were shipped and at the time of the year they were shipped was 74°F. In these areas over the years, the average daily maximum temperature was 84 of; average daily minimum temperature was 64°F. Upon arrival in Peoria, each undried ear corn sample was separated into 5 equivalent subsamples. One of the 5 subsamples was shelled and dried as soon as possible (overnight, 80-90°C). The other 4 subsamples were handled as follows: One was stored 3 weeks before shelling and drying; a second was stored 6 weeks. Two sets of samples were placed in airtight plastic bags with 5% Monoprop (5% of the weight of the ear corn or 2.5% propionic acid). One treated sample was stored 3 weeks, the other, 6 weeks. Storage was at 78-85°F.
Preparation of Subsamples for Analysis
Each sample of shelled corn was coarsely ground in a Straub disc mill. The coarsely ground corn was finely ground to pass a No. 20 sieve in a 6-in. Raymond hammer mill fitted with a screen with lis-in. perforations before being blended in a Hobart planetary mixer.
Aflatoxin Analysis
Portions of each subsample (50 g) were analyzed for aflatoxin by the method designated as the CB (Contaminants Branch) method, adopted by both the AOAC (3) and the American Association of Cereal Chemists (4).
Results and Discussion
The average number of ears in each of the subsamples was 16; the average weight of the shelled corn from each subsample was 1.5 kg.
Aflatoxin incidences and levels in the 6 sets of subsamples with varying storage times and Monoprop treatment are summarized in Table 1 . The set of samples that was dried in Georgia before shipment obviously best represents aflatoxin occurrence in 1980 corn in that state. The fields had been sampled to be representative of the state. The incidence of samples with detectable aflatoxin was 93%; the incidence of samples with aflatoxin at levels equal to or greater than 20 ng/g (the Food and Drug Administration guideline) \vas 75% as contrasted with a 37% incidence of samples with detectable toxin in 1979 Georgia corn and an 18% incidence of samples of violative aflatoxin levels in the same year (2). The average total aflatoxin levels in all 1980 corn samples collected and dried in Georgia was 217 ng/g; in 1979; the average level was 36 ng/g.
In 1980, a comparison of the results of aflatoxin analysis of the subsamples dried in Georgia before shipment and of those obtained on subsamples dried in Peoria upon arrival revealed no overall differences in levels of aflatoxin determined or in the incidences of samples with detectable or violative levels of aflatoxins ( Table 1) . The samples were dried in Georgia the day of collection. The average time in transit was 7 days at an average temperature about 74°F. The average total aflatoxin level in all samples dried in Georgia was 217 ng/g; the average level in samples dried in Peoria immediately after arrival was 202 ng/g. All samples were husked as they were collected. The average toxin level in samples stored 3 weeks in Peoria before drying was 417 ng/ g; the average level in samples stored 6 weeks before drying was 387 ng / g. There was a statistically significant increase in total aflatoxin levels when stored samples were compared to unstored samples.
A highly significant effect was associated with the Monoprop treatment, in that there were decreases in total aflatoxin levels when samples were stored in plastic bags with 5% Monoprop (2.5% propionic acid). In fact, levels were decreased by a factor of about one-half ( Table 1) . The concentration of Monoprop used may have been high enough to affect aflatoxin levels. There have not been reports of aflatoxin destruction in corn caused by propionic acid, but the hemiacetal, aflatoxin B 2a , does form slowly in acidic aqueous or acetone solutions (5, 6) . Lower levels (0.4-1.0%) of propionic acid have been found to be effective in inhibiting growth in high moisture (e.g., 25%) shelled corn (7). We used higher concentrations (2.5%) of propionic acid because our samples were ears of corn and penetration might be more difficult.
The 1980 Georgia samples were separated into 3 groups according to moisture levels at harvest when the samples were collected: low (12.7-18.7%), medium (19.1-24.9%), and high (25.7-47.6%). The higher moisture samples initially had lower levels of total aflatoxin than the lower moisture samples (Table 2 ) but reached comparable aflatoxin levels during transit from Georgia to Peoria. The aflatoxin level of the samples with the higher moistures increased during transit by a factor of 2.66, which is significantly different from the expected ratio of 1.00 if there were no difference. In 1979 (2), the samples with the highest moisture levels at harvest also had the lowest aflatoxin levels and changed most during transit from Georgia to Peoria. In future studies, we plan to investigate the minimum levels of propionic acid required to prevent aflatoxin formation in corn after collection and the reaction of propionic acid on aflatoxin in corn.
